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(54) [TITLE OF THE INVENTION] 

EXTERNAL DRUG [PREPARATION] THAT INCLUDES AMIDE DERIVATIVE WHICH INDUCES 
INTERFERON 

(57) [ABSTRACT] 



To offer an external drug that includes new amide derivative that is useful as a treatment agent for atopic 
dermatitis and the like. 

[MEASURES OF SOLUTION] 

An external drug comprising amide derivative that is shown with chemical formula I below, its acid added 
salt that can be medicinally tolerated, dissolution and absorption promoter, and a base. 

[CHEMICAL FORMULA I] 



(In above formula, RI and R2 show lower alky I group and the like; X and Y are each independent and 
show oxygen atom, NR4, or CR5 and the like (R4 and R5 are each independent, and show hydrogen or 
aromatic ring and the like); and Z shows aromatic ring or complex ring; and R3 shows hydrogen, or lower 
alkoxy group and the like; g, i, k are each independent, and show 0-6 integers; and h j, and 1 are each 
independent and show 0 or 1 integers; and m shows 0- 5 integers; and n shows 2~ 12 integers.) 



[SUBJECTS] 
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(7 1 )' Applicant 000 1 09543 

Terumo Kabushiki Kaisha [Japanese Company or Corporation] 
44- 1 , 2-chome, Hangatani, Shibuya-ku, Tokyo 

(72) Inventor 

Takao IIZUKA 

do Terumo Kabushiki Kaisha 

1500-banchi, Inokuchi, Nakai-cho, Ashikagajo -gun, Kanagawa-ken 

(72) Inventor 

Ryoichi NANBA 
same as the above 

(72) Inventor 

Eiji WATANABE 
same as the above 

(72) Inventor 

Mieko UEDA 
same as the above 

[Amendments: There are no amendments attached to this patent.] 

Snllt 1 IT"' a J dresSes ; Com P a "y nam « and brand names are translated in the most common manner 
Japanese language does not have singular or plural words unless otherwise specified with numeral *X or 
general form of plurality suffix. Translator's note] numeral prefix or 
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[CLAIMS] 
[CLAIM ITEM I] 

An external drug comprising amide derivative shown with chemical formula I below, its acid added salt 
that is medicinally tolerated , dissolution and absorption promoter, and base. 

[CHEMICAL FORMULA I] 

M 2 N- (CH 2 ) g- (X) h- (CK : ) i — Cr> j— (OH,) k- (Z) I - (CH 2 )m-C0MH- (Ch>-N~Y 

(1) 

(In above formula, RI and R2 show alkyl group of which carbon I through 6 may be branched; and Rl and 
R2 may become as one to form a ring. In addition, it is all right when either Rl or R2 may become one 
with X, Y, or optional atom in a methylene chain to form a ring. X and Y are each independent, and shows 
oxygen atom, S(0) p (p shows 0 to 2 integers), NR4 CR5=CR6, or phenylene group that may be substituted 
with CR7R8. At this time, Rl, R5, R6, R7 and R8 are each independent, and show hydrogen atom, lower 
alkyl group, hydroxyl group, lower alkoxy group, amino group, mono or di lower alkyl substitutedamino 
group, carboxyl group, lower alkoxy carbonyl group, or aromatic ring group that may be substituted, or 
complex ring group that may be substituted. Z shows aromatic ring or complex ring; and it may include 
substituent such as lower alkyl group, hydroxyl group, lower alkoxy group, or halogen. R3 shows 
hydrogen atom, phenyl group that may be substituted, lower alkyl group (it may be substituted with phenyl 
group, phenoxy group, benzyloxy group, lower alkoxy group, amino group, mono or di lower alkyl 
substituted amino group, carboxyl group, or lower alkoxy carbonyl group), g, i and k are each 
independent, and show 0 to 6 integers; and h, j and 1 are each independent, and show 0 to 6 integers; and m 
shows 0 to 5 integers; and n shows 2 to 12 integers.) 

[CLAIM ITEM 2] 

The external drug according to the claim item 1, wherein content of amide derivative and its acid added 
salt that can be medicinally tolerated described in the claim item 1 is 0.001 -~ 10% (w/w). 

[CLAIM ITEM 3] 

The external drug according to the claim item 1 or 2, wherein dissolution and absorption promoter that 
can dissolve said amide derivative and its acid added salt that can be medicinally tolerated is of at the least 
one type selected from alcohols (ethanol, ethylene glycol, propylene glycol, l,3buttane diol, glycerol and 
the like) and/or higher fatty acid (isostearic acid, or oleic acid and the like) and/or dissolution and 
absorption promoter of which organic number being 30 ~ 1000, inorganic number being 50 -1000 on the 
organic conceptual diagram defined in this patent, and ratio of inorganic number against organic number 
being within a range of 0.5 ~ 2.0 . 

[CLAIM ITEM 4] 

The external drug according to the claim item 1 ~ 3, wherein content of dissolution and absorption 
promoter within said external drug being 0. 1 - 70% (w/w). 

[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELDS OF THIS INVENTION] 

This invention relates to the external drug that includes new amide derivative that is useful as a treatment 
agent for atopic dermatitis and the like by inducing interferon forcefully to control skin eosinophile 
infiltration reaction . 
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[0002] 

[PRIOR ART] 



allergen removal treatment (fleas foods P\nTr T ^ ° dS ' desensi,,zati °n treatment, 

UV rays) or bacterial vac" nS «i?r of solarene [transli,era,ion]-.ong wavelength 
However, none of these m«Sl^S .J^ r treatmem ° f 3t °P ic de ™^ 

its good efficacy, the stero^ter^ ^^^^^Z^^^' ^ ^ 
atrophy of skin, expansion of capil.ary LL, lJS^^^*K " "* " 



[0003] 



m^nt't^ cytokine treatment with new 

27[su P ple 16] 597-60™ 995 So kSbaVaTh, t , J?™ , NAKAGAW A: Clinical Irnmunoloav, 
1995) PP Acco J rding , "a" stron^ theo™ apoHed to the I ^'"'A 1 " 10 ^ "[supple 16] 603-65 9 
through , gE production o^dKSSS? ^^^SZSTiSS^ !. ^ 

^^^^ 

skin reaction that prolongs 24 ~ 48 hours The famJ ™ • r !. "^ministration to present 

(contributed by I-E-swoL cells! LhT fa« T ^ l ° 35 extem P°™eous reaction 

articular, it h^Len lomte Si a" thai '^^Z^******^^™**. In 
pathologica. state of SlS^^£f!S£^^AT^ " IT * ******* ^ 

2 5s h c r s ars 52=r ^^^^^ ™ - 

-ten^fcr^tt.^of^toS^ ( ^ ""^ d ° mmanCe ° f 71,2 Ce " S haS been 
[0004] 

eosinophil in blood have be "iTT^ °" ^ SymPt ° mS redUC,i ° n ° f 

reactions such as easy WtaZfa^Aete^^T IT reinforcement acti <>n> 
However, it cannot no, be regarded as a sa.isfato^ I T " ^ nM 

reactions (fever, flu-like sympCs f SiSf^ § ' Standp0U,t ° f high and 0ther side ' 

[0005] 

Cm «d S by hl SftS - ^ 0ti< " Vln8 ! "' d <«*>«" 

patent 5346905). ««>WJ38, 469834, 4929624; European patent 385630, and USA 
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[0006] 

The interferon induction activity of these on men remains low, and in addition, eosinophile infiltration 
controlling action is not described. And therefore, the external drug that includes compound showing high 
interferon induction activity and controls infiltration of eosinophile at local regions of skin has been 
desired. 



[0007] 

[SUBJECTS SOLVED BY THIS INVENTION] 

And therefore, this invention offers an external drug that includes new compound that is effective against 
atopic dermatitis and the like by having eosinophile infiltration controlling action by strong interferon 
induction activity and shows excellent absorbing action through skin. 

[0008] 

[MEASURES USED TO SOLVE THE SUBJECTS] 

This invention that solves above-explained subjects are further explained below. 
[0009] 

The compound that is included in this invention's external drug include amide derivative shown with 
chemical formula I below and its acid added salt that is medicinally tolerated to offer an external drug that 
includes dissolution and absorption promoter at sufficient quantity at the least to allow display of these 
effects. 

[0010] 

[CHEMICAL FORMULA 2] 



M.N- (OH,) g- 00 h- (CH,) i - (Y) j- (Cry k- (Z) I - (C^m-CQMH- {CH t )n-H-( ' 

(J) 




[0011] 

(In above formula I, Rl and R2 show alkyl group of which 1 through 6 number of carbon atoms may be 
branched; and Rl and R2 may become one to form a ring. In addition, either Rl or R2 may become one 
with X, Y, or optional atom within a methylene chain to form a ring. 

[0012] 

X and Y are each independent, and show oxygen atom S(0) p (p shows 0 to 2 integer), NR1, CR5=CR6, 
CR7R8, or phenylene group that can be substituted. At this time, R4, R5, R6, R7, and R8 are each 
independent, and show hydrogen atom, lower alkyl group, hydroxyl group, lower alkoxy group, amino 
group, mono or di lower alkyl substituted amino group, carboxyl group, lower alkoxy carbonyl group 
aromatic ring group that may be substituted, or complex ring group that may be substituted. 

[0013] 

Z shows aromatic ring or complex ring; and it may have substituent such as lower alkyl group hydroxyl 
group, lower alkoxy group, or halogen. 

[0014] 

R3 shows hydrogen atom, phenyl group that may be substituted, or lower alkyl group (it may be 
substituted with phenyl group, phenoxy group, benzyloxy group, lower alkoxy group, amino group mono 
or di lower alkyl substituted amino group, carboxyl group, or lower alkoxy carbonyl group). 
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[001-5] 



The g, i , and k are each independent , and show 0 to 6 integer; and h i and I are each indent™, a 
show 0 to 1 integer; and m shows 0 to 5 integer; and n shows 2 » 12 integer ) ,nde P"**. and 

[0016] 

Many of amide derivatives shown in the chemical formula I have asymmetric carbons within ™i i 
and are racemic mixtures; however, each optica, activity may be SToZ^llT^ 
resolution or asymmetric synthesis and the like. §h 0pt,cal 

[0017] 

[IMPLEMENTATION FORMAT OFTHIS INVENTION] 

wlJTbe 3 w a ft riVa f iVe !, h0Wn ^ ChemiCa ' f0m,ula ' and its medicinally tolerable acid added salt (this 
[0018] 

Dosage form of said external drug may include ointment, cream, lotion, gel, patch or spray and the like 
It .s possible to use addmves which can be tolerated medicinally or drug preparation S adiu^J ent' 
As sa,d addtfves, veh.c.es, binder, lubricant, disintegration, dilutant, flavoring, coEg ag™* dtoSn 
agent, suspense agents, emulsifiers, preservatives, buffer agents, isotonicity ointmTm bL oil a^S 
d.sso.ut.on agent, absorption promoter, adhesive agent, or aerosol and the like may be mention^ ^ 

[0019] 

The amide derivative shown in the chemical formula I and its acid added salt show a controlling action 
agamst eosmophtle mfiltration; and therefore, these actions also suggest their efficacy T 8 m f, other 
S f0r al ' er § ic *■•«* urticaria, pemphigoid, eosinophilic ^3^^ 

n add , .on, because tt mduces mterferon a, y strongly, i, is also useful for various cancerous diZsZ such 
as multiple myeloma, cancer of kidney, malignant tumor of skin, cancer of bladder bailee iZi or 

hromc bone marrow leukemia and the like, and chronic arthritis as well. In additio ^ iwoph abL 

SI r n d,SeaS ! S SUCh 25 ^ ^ chronic active hepatitis, simp, her£s TeS 
vagmal (penal) warts, pomted condyloma or wart, herpes zoster, or AIDS and the like. 

[0020] 

beTo™ Preferred COmPOUnd Whkh be ' 0n8 10 ,hC Chemical fomu,a 1 ma y be with a formula 
[0021] 

btntLT'"*'^ eth -y] Phenyl methyl} 
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[0022] 

[CHEMICAL FORMULA 3] 




[0023] 

This is hereafter abbreviated as compound (II). 
[0024] 

This compound may be , for instance, synthesized in the manner explained below. 
[0025] 

0.44g (1.47 mmol) of ct-(2-dimethyI amino ethoxy)-ct-phenyI-P-toIuic acid is suspended in 10 ml of 
chloroform; and 0.21 ml (2.94 mmol) of thionyl chloride is added, and this is heated and refluxed for 2.5 
hours. Reaction solution is condensed under reduced pressure to synthesize crude product of acid chloride- 
and then, 0.38 g (1.47 mmol) of l-(4-amino butyI)IH-imidazo[4,5-c]quinoIine-4-amine is dissolved in 
mixed solvent of ethanol 22 ml and water 15 ml; and 1.47 ml of lN-sodium hydroxide aqueous solution is 
added, and then, 5 ml of suspended solution of chloroform of acid chloride given by chilling with ice is 
added, and this is stirred for 20 minutes. Reaction solution is poured into sodium hydrogen carbonate, and 
this is extracted with chloroform, and furthermore, with a mixture solution with chloroform methanol (10:1 
(v/v), and organic layer is dried to hold and remove solvent; and residues are refined with alumina column 
chromatography (chloroform: methanol = 200:1 ~ 30:1 (v/v)). Lastly, it is filtered and collected through 
tertuiation [transliteration] with ether to give slightly orange and white color powder (mp- 110-1 14°Q of 
the compound (II) 0.44 g(0.820 mmol). 



[0026] 

The amide derivative shown in the chemical formula I and its acid added salt may be used so it would be 
0.001 - 10%, or more preferably, 0.04 -1% within a base of external preparation (ointment, cream lotion 
gel). ' 

[0027] 

According to this invention, when externa! preparation is prepared by using amide derivative shown in the 
chemical formula I and its acid added salt, it is first dissolved in dissolution and absorption promoter and 
is used. The dissolution and absorption promoter of this invention dissolve said compound at such 
concentration of at the least 0.01%; and in addition, it allows absorption of amide derivative shown in the 
chemical formula I and its acid added salt which are prepared as external drug through skin. In other 
words, it is capable of providing dissolution capacity as well as absorption capacity to amide derivative 
shown in the chemical formula I and its acid added salt. 

[0028] 

Furthermore, scope of this invention's dissolution and absorption promoter includes the ones which may 
have only either dissolution capacity or absorption capacity as well. 

[0029] 

After various studies conducted on the base which satisfy above-explained two conditions, following 
examples may be mentioned as dissolution and absorption promoters: 
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[0030] 
!. 



ALCOHOLS (ethanol, 1 ,3-butane diol, or glycerol and the like) 
2. HIGHER FATTY ACIDS( isostearate, or oleic acid and the like) 

DISSOLUTION AND ABSORPT.ON PROMOTERS SHOWING oreanic number of 30 - 1000 and 
■norgan.c number of 50-1000 based on organic conceptual diagram; and ratio of inorganic nLZr 

££z rssrdEB 



monostearate (MGS)), glycerol mono oleate; and crotamiton . 
[0031] 

4. mixtures of these. 

According to the specification, the term organic conceptual diagram refers to plotting which are taken in 
fo lowmg manner: base of all organic compounds is set as methane (CII4), and other compound te all 
regarded as denvat.ves of methane to establish set numeral values on number of carbon atoms sufstrnTen 
metamorphose part and rmgs to seek organic number and inorganic number by adding te£2ref?£ 
th.s number on x ax.s for the organic number and y axis for the inorganic number. P 

[0032] 

This organic conceptual diagram was created by Mr. Kan rtransliterationl FUJITA- m H ;»c a > i 
[0033] 

-SS!S5i25lsss^ ortach '"*"""' m " bt —» -* * -* «- — 

[0034] 

-S^^tffihT 0 * USCd m ^ (H) itS — « - ^organic 

[0035] 
[TABLE 1] 

Organic number and inorganic number of dissolution and absorption promoter showing hi»h solubility to 
the compound (II) and ratio of inorganic number based on organic number * 

crZddl) ° rSan 6 r mber '"^number inorganic number/organic number 

aX«on & ° rganiCnUn,ber 'organic number inorganic number/organic number 
promoters 

crotamiton 250 152 06I 

propylene carbonate 80 on 



MGS 420 

MGO 420 

DMSO go 

SP-20 360 

SP-60 480 



90 1.13 

260 0.62 

262 o.62 

140 1.75 

445 1.24 

445 0.93 
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[0036] 

On the one hand, when using such dissolution base , for instance, as cetyl lactate, diethyl sebacate olive 
o.l, or coconut oil (mighol [transliteration] 812) and the like which are used in general of which cyanic 
number and morgans number being out of scope from those explained above on the compound (IlWhey 
show a very poor solubility and are not suited as dissolution and absorption promoters. 

[0037] 

Organic number and inorganic number of these are shown in the Table 2. 
[0038] 

[TABLE 2] Organic number and inorganic number of dissolution base that shows difficult dissolution 
against compound (II), and ratio of inorganic number based on organic number 

compound organic number inorganic number inorganic number/organic number 

compound (II) 630 597 " 0.95 

dissolution & absorption organic number inorganic number inorganic number/organic number 
promoters 

cetyl lactate 380 160 0 42 

diethyl sebacate 280 120 0 42 

olive oil 1140 186 0 * 16 

migliol 812 780 180 0.23 

[0039] 

According to this invention, a solution (includes dissolution and absorbing promoter) that includes amide 
derivative shown with the chemical formula I and its acid added salt is prepared as a drug by using a base 
for external drug and by already known measures in this field. As for the base, oil and fat base (white 
Vaseline, liquid paraffin, bleached honey wax, or caster oil and the like) may be mentioned. It is 
recommended to use these with appropriate combination. 

[0040] 

The external drug of this invention may include following in addition to above-explained base- other 
additives which may be used for external preparation such as perfume, coloring agent, absorption promoter 
such as higher alkenic acid, , or drugs effective against other skin disease. 

[0041] 

According to one view point of this invention, it offers manufacturing method of ointment by obtaining 
an external drug by dissolving amide derivative shown with the chemical formula I and its acid added salt 
in dissolution and absorption promoter, and by mixing thus given solution and base to give a mixture by 
stirring or heating and stirring, and then, by cooling this to give said external drug . 

[0042] 

According to this method, it is all right to optionally add either the same or varied quantity of dissolution 
and absorption promoter used for the solution of more than one types of additives and amide derivative 
shown with chemical formula 1 and its acid added salt at the same time as the base. 

[0043] 

Furthermore, according to this invention's external drug , the amide derivative shown with the chemical 
formula I and its acid added salt may remain partially as crystals in some cases; and this case is also 
included in the scope of this invention. 
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[0044] 

s The externa, drug of this invention may be used by coating . - 6 ti.es /day to the affected region of the 



[0045] 

[EXAMPLES] 
EXAMPLE I 



^compound (II) ointment by this invention was adjusted by using components and method exp.amed 
[0046] 

a? est ^rss „rr to rrr <smo) - •« ^ 

[0047] 

EXAMPLE 2 

^compound (II) ointment by this invention was adjusted by usmg components and method explained 
[0048] 

[0049] 

EXAMPLE 3 

0% compound („) ointment by this invention was adjusted by using components and method exp.ained 
[0050] 

[0051] 

EXAMPLE 4 

exX; C brw° Und ° mtment ^ *" inVenti °" - * -ing components and method 

[0052] 
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[OOSJ] 

EXAMPLE 5 

0.008 % compound (II) ointment by this invention was adjusted by using components and method 
explained below. 

[0054] x 
0.008 g of the compound (II) was heated and dissolved in 10 g of sorbitan monolaurate (SP-?0) at 80°C 
(solution A). Then, said solution A was added to 89.992 g of white Vaseline that was heated and 
d.ssolved at 80 C; and this was stirred for 10 minutes, and then, it was mixed while was cooled to room 
temperature. 

[0055] 

EXCAMPLE 6 

below 0rnPOUnd 0intmem ^ th ' S ' nVenti0n Was adjusted by usin 8 cor "Ponents and method explained 
[0056] 

1 g of compound (II) was heated and dissolved in 10 g of sorbitan monostearate (SP-60) at 80°C (solution 
AY Sa.d solut.on A was added to 5 g of polyoxy ethylene (10) cured caster oil (this will be hereafter 
abbreviated as HCO-10) and 84g of white Vaseline which were heated and dissolved at 80°C- and then this 
was stirred for 10 minutes, and it was mixed while was cooled to room temperature. 

[0057] 

EXAMPLE 8 

bei°ow COrnP ° Und 00 &lnmenl by th ' S " 1vention was ad J' u sted by using components and method explained 
[0058] 

lg of compound (II) was heated and dissolved in 10 g of glycerol monostearate (MGS) at 80°C (solution 
A). Said solution A was added to5 g of HCO-10 and 84g of white Vaseline which were heated and 
d.ssolved at 80 C; and this was stirred for 10 minutes, and it was mixed while was cooled to room 
temperature. 

[0059] 

EXAMPLE 9 

below 0mPOUnd 0,nmem by thiS invention was ad J'"Sted by using components and method explained 
[0060] 

lg of compound (II) was heated and dissolved in 10 g of glycerol monooleate (MG)) at 80"C (solution A) 

Jwr Tk A ^ 3dded , ° J 5 / 0f HC0 -'° and 84 S of white Vaseline which were heated and dissolved 
at 80 C, and then, it was stirred for 10 minutes, and was mixed while was cooled to room temperature. 

[0061] 

EXAMPLE 10 

below C ° mPOUnd 0intment ^ i " Venti0n adjUS,ed by USmg com P° nents and method explained 
[0062] 

1 g of compound (II) was heated and dissolved in 5 g of 1,3-butane diol at 70 o C (solution A) While on 
the other hand, 3 g of stearic acid, 0.5 g of stearyl alcohol, 0.5 g of honey bee wax, 3 g of glycerol 
monostearate, 0.5 g of HCO-10, 0.25 g of diethyl sebacate, and 86.25 g of white Vaseline were dissolved 
under 70 C heat homogeneously (solution B). Then, while said solution B was stirred under 60°C heatine 
solution A was added, and was stirred for 10 minutes, and it was mixed while was cooled to room 
temperature. 
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[0065] 

EXAMPLE 1 1 

b Impound (10 ointment by this invention was adjusted by using components and method exp.ained 
[0064] 

c^rs^st^ m s so, r ion v g of r rbitan mono,aurate - ^ « or 

heated and dissolved at and this ' wj s^d foMO ^^ded to 87 g of white Vaseline that "was 
room temperature. ™ d f ° f ' ° mmUteS ' *"* ,l was mi « d while was cooled to 

[0065] 

EXAMPLE 12 

^compound (II) cream by this invention was adjusted by using components and method exp.ained 
[0066] 

monostearate were added at 80°C to dissofvl hv «t , ? P °^ SOrba,e 60 > and g of sorbitan 
glycero., 0.2 g of methyl Paraben^O ot g o^ °" e hand > 2 * <>f 

and was mixed homogeneously at 80°C (solution 2 ' I !, ? 8 Water WWe dissolved 

same temperature (75°C) and solutio , B was addL , J. , * S ° 1Ut '° n B W6re heated t0 near| y 
Acc Homogenizer (AM-3) Id TnL" Li^ M ^ nCn °" t' ? ""'^ '° ™ S in a 
while was cooled with water § ) (12 °° 0 ^ Then ' 11 was mixed * >°w rotation 

[0067] 

EXAMPLE 13 

^compound (") lotion by this invention was adjusted by using components and method exp.ained 
[0068] 

~£ZS2E£i' m * m ' 69s " di< " » - 3. , orp^ned „„„ 

[0069] 

EXAMPLE 14 

b .^compound („) .otion by this invention was adjusted by using components and method exp.ained 
[0070] 

XZZSZ L«SS diS "' ,ed '" 8 ° f ' • 3 - b " Mt *" »— " ™- - » B - P-W »»er 
[0071] 

EXAMPLE 15 

b . ^compound (II) .otion by this invention was adjusted by using components and method exp.ained 
[0072] 
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[007J] 

COMPARATIVE EXAMPLE 1 

below 0mPOUnd 00 ° intmem ^ thjS inVCnti0n 3dJUSted by USing com P~ and method explained 

[0074] x 

1 g of compound (II) was heated and suspended in 10 g of migliol at 80°C (solution A) Said solution A 
was added to 89g of white Vaseline that was heated and dissolved at 80°C; and this was " ^10 
minutes, and it was mixed while was cooled to room temperature. 

[0075] 

Skin absorption test and pharmacological tests on the ointments of this invention are explained below. 
[0076] 

INTERFERON INDUCTION ACTIVITY 

Human interferon -a measuring kit (by Otsuka Seiyaku) and human interferon-y measure kit 
(BioSource International) were used on the compound (II) to determine IFN quantity by ELISA meSd to 
confirm high interferon induction activity. meuioa to 

[0077] 

SKIN ABSORPTION 
(1) TEST METHOD 

4 weeks old hairless mice (male) were purchased from Nihon Clear K.K. [transliteration] to be used for 
experiments after 1 week of acclimation period. J 

[0078] 

Jl^^^^^^T^ in accordance wi,h ,he me,hod by Tomohbo WMA 

[0079] 

m/li! ' ? m - Ce W3S ° Ut ° Ut a " intaCt Skin s,ate ' and this was cached to vertical 2 cell tvpe 
T^Z TZT° n eXPenment "r'" (VIDREZX >- ne (300 mg) adjusted in the example 

PBS Z ncC COmpaT *™ e ™* 1 *™ P' a «d on donor cell skin; and receptor cell was filled with 

i 0 and strepton,ycin (5 ° Mg/mi) - Recep, ° r so,uti ° n - s heid « *» 

eXperUnem - 100 ■» **» *- - samples with 

[0080] 

Skin permeation speed of the drug was sought by the results given above. 
[0081] 

(2) RESULTS 

^Zaiso^^ 18 " dnJSS ° f eXamP ' e 2 eXamP ' e 8 ^ COnfi ™ ed to show -cenent 
[0082] 

[TABLE 3] Transmission of drugs through skin 

administered drug int act skin, compound (I) permeation speed (ug/cm7hr) 

example 2 0 478 vr ^ J 

example 8 QA50 
comparative example 1 q qt>2 
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[0083] 

CONTROLLING ACTION ON SKIN EOSINOPHILE INFILTRATION 

cSTe S Ct ' 0n ° f e ° Sin0Phi,e inf " trati0n ° f ' hiS ^ «" ^ * *** eosinophile inflation .ode, 



[0084] 

(I) TEST METHOD 
I. METHOD OF RAISING ANIMALS 



4 weeks old Balb/c mice (male) were purchased from Nihon Clear K K ■ Jn H .u 
for at least I week under room temperature n +?-r „ JT J « ' fter they were accl 'mated 
(8.00 - 20:00)): and they wer "suE to e f , ' , r 5 ° ±,0% C ° nditi ° n {"'"ion time 
and during JU^^ZSS^S^ SnT^E"*" 1 " ^ *** 
(weight during experiment: 1 8 to 32g} . P ' ^ feed Were P rov,ded 

[0085] 

2. SENSITIVITY AND TRIGGER 

Sensitization was conducted hv aHminictAri n » +w i • ™^ , auu ^ iu G ive a sensitized solution, 

by using Myjector (made by Temmo Co ™ $ ° transdennal| y at *« neck part of mice 

initial sedition and I every n daT * ^ C °" duCted ,0taI of 3 *»« Eluding 

[0086] 

back skin by using Myjector (made byT^mo Ca) ^ U1, " al SenSitiZi " i0n t0 

[0087] 

3 A„^ L h ECT, °r N ° F SKIN AN ° OBSERV ATION OF PATHOLOGICAL SAMPLES 

<£S XTc«StS d - by dis,oca, i g cervical part of " to <* el « back 

formaline buffer solution Jus." m | ™ fi Th " S C ° ,,eC,ed W3S P ,aCed in 10% ™' 

temperature for on e L , Z to fix ZT? « l * * * ' eaV£ undisturbed at ">°™ 

[0088] 

Control by drug (testing compound) was calculated with an equation shown below. 

[0089] 
[formula 1] 

number of eosinophil of base administered group - number of eosinophil of to-be tested 
control rate (%) = compound administered group 

number of eosinophil of base administered group ~ X 10 ° 
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[0090] 

4. ADJUSTMENT OF EACH TESTING DRUG 

Ointments of examples 3 - 5 were used. In addition, as an external preparation of betamethasone valerate 
, 0.1 2/o of l.nderone [transliteration] V ointment (made by Shionogi Pharmaceutical) was used as it was. 

[0091] 

5. ADMINISTRATION METHOD OF DRUGS 
Transdermal administration (Occlusive dressing technique (ODT)) 

Mouse was anesthetized with ether; and center of back part was shaved in such manner so not to damage 

he tl y " f 8 ^ ' haVer Markin§ WaS app,ied t0 the P° rtion ec * uiva,em t0 a trigger portion of 

the back part by using an oil-base magic marker. Coating of drug (testing compound) was conducted 3 cm 
square for pre-admimstration equivalent to the trigger portion that is the center of the back part and 2 cm 
square centering trigger portion after trigger. In addition, a polyethylene made non-transparent sheet was 

SSfci'S? pf T in r § P3 r T f,Xed 3 StrCtCh tapC (made ^ ioh »™ & Joh nson 
MEDICAL INC.. Elascotine [transliteration]). Contrast group was coated only with a base. 

[0092] 

Administration dosage was set to 50 mg/day per one animal; and administration schedule was set for I 
days from the day prior to trigger as shown below. 

[0093] 

^two days before trigger - trigger date (immediately after trigger )-> next day of trigger (total of 3 
(2) RESULTS 

Table 4 shows control effects of each testing drug of 0.12 % betamethasone valerate of examples 3 ~ 5 
against eosinophils i infiltration reaction by mite triggered mouse skin. Ointments of the examples 3 and 4 
infiltration in the same manner as that of betamethasone valerate ointment (steroid). 

[0094] 

[TABLE 4] Controlling effect against mite triggered mouse skin eosinophile infiltration reaction 
administered drug & example number number of eosinophile (pieces/cm) controlling rate (%) 
administration dosage 6 v ; 

non-sensitized animal 

non-trigger 3 12.0 ±3.0 

sensitized animal 
mite- trigger 

base ointment 8 II 14.3 ± 155 1 

example 3 8 316.9 + 1 10.2 

example 4 8 170.0+ 33.2 

example 5 7 542.7± 165.9 

betamethasone valerate 

ointTnent 8 128.6± 40.3 88.5 

note: numbers of eosinophile after 2 days to trigger are shown with mean ± S.E. of each group. 



71.6 
84.7 
51.3 
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[0095] 

[EFFECTS OF THIS INVENTION] 



Translation requested by: Auber Staniec, OIPC 
Translation by: Mie N. Amtson, 512-331-7167 
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